Many hypotheses have been put forward to account for the dawn chorus in birds. Few of these, however, are able to account for variation in song output over the whole day, or for differences in daily singing routines between species, individuals, seasons and environmental conditions. One hypothesis that does offer a more general explanation is based on a stochastic dynamic programming (SDP) model of daily singing routines. This model relates the relative costs and benefits of feeding and singing at different times of day to the size of a bird's fat reserves and calculates the optimal daily routines of singing and foraging that will maximize the amount that the bird can sing while avoiding starvation. The use of SDP models in behavioural ecology has become well established, but they remain largely untested empirically. I tested two predictions of the SDP model of daily routines of singing, using free-living European robins, Erithacus rubecula. The results supported both predictions: (1) food supplementation causing unpredictable short-term increases in foraging success increased subsequent song output; and (2) changes in ambient temperature were positively associated with changes in subsequent song output.
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Birds vary greatly in the times of day and night at which they sing (Armstrong 1965). One very common daily routine of singing is a 'bigeminus' or double-peaked pattern (Aschoff 1966), consisting of a marked peak in singing at or before sunrise (the 'dawn chorus'), followed by a smaller peak around dusk (the 'dusk chorus'). This type of routine is sung by the majority of songbird species in the temperate zone, although there are many alternative strategies, ranging from a relatively constant song output throughout the day and night, to exclusively diurnal or exclusively nocturnal singers (Staicer et al. 1996) . Many hypotheses have been put forward to account for the dawn chorus (reviews in Kacelnik & Krebs 1982; Mace 1987; Staicer et al. 1996) , but few of these are able to account for the observed variation in song output over the whole day, or for differences in daily singing routines between species, individuals, seasons and environmental conditions. One hypothesis that offers a more general explanation of daily singing routines in birds is based on a stochastic dynamic programming (SDP) model (Houston et al. 1988; Mangel & Clark 1988) . SDP models can predict optimal behavioural routines by specifying how fitness depends on state at a final time (the terminal reward), and then calculating the choice of behaviour at each previous step that will maximize the expected terminal reward. The technique takes into account both the unpredictable (stochastic) nature of the environment, and the long-and short-term consequences of the animal's ongoing (dynamic) decision making. An advantage of using quantitative theoretical models of this type is that they make their assumptions explicit and generate clear predictions which identify the relevant null hypotheses.
The SDP model of daily routines of singing in birds (Houston & McNamara 1987; McNamara et al. 1987; Hutchinson et al. 1993) uses the size of the bird's fat reserves as an indicator of its state. It relates the relative costs and benefits of singing and feeding at different times of day to the bird's fat reserves, to calculate the routines of singing and feeding that will maximize singing while avoiding starvation.
If a bird's fat reserves fall to zero, then it will starve to death. However, storing fat reserves also has costs, such as increased metabolic expenditure and increased predation risk (Witter & Cuthill 1993; Cuthill & Houston 1997) . To minimize the net costs of both being too thin and being too fat, birds will attempt to regulate their fat reserves at some optimal intermediate level. The balance between the costs and benefits of storing fat varies over the course of the day, so there is an optimal daily pattern of changes
